A reliable method combining horseradish peroxidase histochemistry with immuno-beta-galactosidase staining.
A sensitive combination of horseradish peroxidase (HRP) tracing and immunohistochemistry was used by Rye et al. [J Histochem Cytochem (1984) 32:1145] in a search for the origins of neurotransmitter- and neuromodulator-containing nerve fibers in brain. In this combination, peroxidase as a marker in immunohistochemistry was thought to yield a homogeneous brown immunoreaction product of diaminobenzidine, different from the black granular reaction product of retrogradely transported HRP, which is visualized by the tetramethylbenzidine (TMB) reaction and subsequent stabilization. A neuron that exhibits both kinds of reaction products in its cytoplasm in sections subjected to combination staining is referred to as a double-labeled cell. With a combined HRP and corticotropin-releasing factor (CRF) immunoperoxidase-antiperoxidase (PAP) method, the first set of experiments showed "false" double-labeled cells in the pyramidal cell layer of rat cerebral cortex, but only rarely in the subcortical areas, possibly because of the use of one enzyme system in two different histochemical procedures. This limitation of the double-staining technique prompted us to demonstrate an alternate combination of HRP tracing and immunohistochemistry in the second set of experiments by employing two previously described independent enzyme systems: HRP as a retrograde tracer and beta-galactosidase as a marker for immunohistochemical demonstration of CRF. A homogeneous blue reaction product indicated immuno-beta-galactosidase staining, and a granular black or brown reaction product labeled retrogradely transported HRP in double-labeled cells in subcortical regions. Neither double labeling nor "false" double labeling was seen in pyramidal cells of cerebral cortex. These findings suggest that application of two independent enzyme systems in a combined HRP and immunohistochemical method may be useful for investigating in origins of peptidergic fibers in brain when the combination of HRP histochemistry and the PAP method appears to be inappropriate.